Intestinal absorption of zinc: sodium-metal-ligand interactions.
The characteristics of zinc small intestinal absorption were investigated with the purpose of clarifying the role of sodium and the possible interaction among certain amino acids, oligopeptides, and zinc with electrolyte and water absorption. A perfusion procedure was used in anesthetized rats. Physiological concentrations of zinc with no ligands, or with twice the zinc levels of either Trp, His, Pro, or a protein hydrolysate (PrH) were pumped through jejunal or ileal segments. PrH was also used at a 10: 1 ratio to zinc. The osmotic solutes were either sodium chloride, glycerol, or NMG at isotonic concentrations. In the absence of LMW ligands, zinc transport appeared to occur only by diffusion, except in the ileum and in the presence of glycerol, where at low zinc concentrations a low affinity mediated transport component could be identified (Kt = 0.67 mM; Vmax = 1,160 pmole/min.cm. Glycerol generally elicited a greater overall zinc absorption rate as well as an enhanced net water uptake than when sodium chloride was the osmotic agent when either Trp, His, or Pro was present. The data indicate that sodium is not a requirement for zinc transport. In the presence of LMW ligands, which may also be from endogenous origin, bulk flow may be a major contributor of zinc translocation across the mammalian small intestinal mucosa.